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(57) ABSTRACT 

An imaging device includes a display unit for displaying an 
image, an imaging optical System, an imaging unit, a posture 
detector for detecting a posture of the imaging device in 
shooting, a recording unit for recording a reduced image of a 
shot image, and posture information on a posture of the imag 
ing device corresponding to the reduced image, an image 
extracting unit for extracting reduced images including the 
same posture information among said reduced images 
recorded on the recording unit, and an image display control 
ler for displaying the reduced images extracted by the image 
extracting unit on the display unit, wherein the image display 
controller reconstructs, on the basis of the posture informa 
tion, a horizontal and vertical direction of the reduced images 
extracted by the image extracting unit to the posture of the 
imaging device in shooting, and displays the reduced image 
being reconstructed on the display unit. Thereby, that makes 
it possible to display a comfortable reduced image. 

16 Claims, 19 Drawing Sheets 
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IMAGING DEVICE, DISPLAY CONTROLLER, 
AND DISPLAY APPARATUS 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to a method of displaying an 

image taken by an imaging device, and relates more specifi 
cally to an imaging device, a display controller, and a display 
apparatus, capable of controlling a method of displaying the 
shot images on the basis of posture information of the imag 
ing device. 

2. Description of the Background Art 
In recent years, integration density of an image sensor, 

such as a CCD (Charge Coupled Device) and a CMOS 
(Complementary Metal-Oxide Semiconductor), and signal 
processing used for it has been increased, and the CCD and 
the CMOS have been able to be provided at low cost, so that 
a digital still camera and a digital video camera (hereinafter, 
referred merely to as digital camera) capable of converting an 
optical image of a Subject into an electrical image signal to be 
outputted therefrom have rapidly come into widespread use. 

FIGS. 18A through 18C are views showing a relationship 
between a posture of a digital camera and a posture of a shot 
image displayed on a display section. As shown in FIGS. 18A 
through 18C, a user shoots a Subject by changing the posture 
of the digital camera 100 according to a shooting purpose. For 
example, in shooting a landscape Subject, such as Scenery, the 
user shoots the image by setting the posture of the digital 
camera 100 in a horizontal state, while in shooting a portrait 
Subject, such as a person, a building or the like, the user shoots 
by setting the posture of the digital camera 100 in a vertical 
state. Hereinafter, as shown in FIG. 18A, a posture of the 
digital camera 100 when a stroke direction of a shutterbutton 
is in parallel to a gravity direction will be referred to a hori 
Zontally framed shooting posture, while as shown in FIG. 
18B, a posture of the digital camera 100 when the stroke 
direction of the shutter button perpendicular to the gravity 
direction will be referred to a vertically framed shooting 
posture. Additionally, images taken in respective postures 
will be referred to a horizontally framed image or a vertically 
framed image. In the conventional digital camera 100, the 
shot image has been displayed in the same direction as the 
posture of the digital camera 100 in shooting. In other words, 
when the image taken in the vertically framed shooting pos 
ture as shown in FIG. 18B is displayed on the display section 
while setting the digital camera 100 in the horizontal state as 
shown in FIG. 18C, a horizontal and vertical direction of the 
shot image to be displayed will be displayed differently from 
a horizontal and Vertical direction in shooting. Accordingly, at 
the time of displaying a series of shot images in which the 
Vertically framed images and the horizontally framed images 
are mixedly present, there has been a problem of a difficulty 
in visibility because the horizontal and vertical direction of 
the vertically framed image has been different from that the 
image in shooting. 

In order to solve this problem, Japanese Unexamined 
Patent Publication (Kokai) No. 2001-45354 (hereinafter, 
referred to as Patent Document 1) proposes a technology to 
provide a rotation state detection unit for detecting a rotation 
state of a photoelectric converter, and an addition unit for 
adding rotation state information in shooting to image infor 
mation obtained on the basis of an output of the photoelectric 
converter, to an imaging device. 

Adding the rotation state information to the shot image 
signal makes it possible to detect the shooting posture of the 
digital camera in shooting, and display the image correspond 
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2 
ing to the posture in shooting, irrespective of the image taken 
in the horizontally framed shooting posture or in the vertically 
framed shooting posture. 

In the case of displaying a plurality of images taken by the 
user, there is provided a method of displaying the shot images 
in a list form on a display section 200 provided in the digital 
camera. In order to display the images in a list form, each shot 
image is reduced in size and then displayed thereon. Herein 
after, displaying a plurality of images on the display section in 
a list form will be referred to as a thumbnail display, while an 
image that is reduced for the purpose of being displayed in a 
list form will be referred to thumbnail image. In addition, the 
thumbnail image of the image taken in the horizontally 
framed shooting posture will be referred to as a horizontally 
framed thumbnail image, and the thumbnail image of the 
image taken in the vertically framed shooting posture will be 
referred to as a vertically framed thumbnail image. 
As shown in FIG. 19, according to an invention described 

in Patent Document 1, when the shot images are displayed in 
the thumbnail form, the images can be displayed correspond 
ing to the postures in shooting, irrespective of the horizontally 
framed image or the vertically framed image. The vertically 
framed thumbnail image displayed on the display section 
200, however, is narrower in the range displayed in a hori 
Zontal direction compared with the horizontally framed 
thumbnail image, and cannot be displayed in an enlarged 
image form. As a result of that, the vertically framed thumb 
nail image displayed on the display section 200 has been 
smaller in size compared with the horizontally framed thumb 
nail image, so that there has been a problem that the image has 
been hard for the user to see, resulting in a difficulty in 
visibility. 

SUMMARY OF THE INVENTION 

It is an object of the present invention to provide an imag 
ing device allowing a comfortable reduced image display 
irrespective of shooting postures by performing a display 
corresponding to a posture of the imaging device in shooting 
when a shot image is displayed in a reduced image, and 
further a display controller and a display apparatus enabling 
to achieve it. 
The object of the present invention can be achieved by an 

imaging device provided with a following configuration. An 
imaging device for producing an electrical image signal 
obtained by converting an optical image of a subject includes 
a display unit for displaying an image on the basis of the 
image signal, an imaging optical system for forming the 
optical image of the Subject, an imaging unit for receiving the 
optical image formed by the imaging optical system to con 
Vert the optical image into the electrical image signal, a pos 
ture detector for detecting a posture of the imaging device in 
shooting, a recording unit for recording a reduced image of 
the shot image obtained by the imaging unit, and posture 
information on the posture of the imaging device, the posture 
being detected by the posture detector and corresponding to 
the reduced image, an image extracting unit for extracting 
reduced images including the same posture information 
among the reduced images recorded on the recording unit, 
and an image display controller for displaying the reduced 
images extracted by the image extracting unit on the display 
unit, wherein the image display controller reconstructs, on the 
basis of the posture information, a horizontal and vertical 
direction of the reduced images extracted by the image 
extracting unit to the posture of the imaging device in shoot 
ing, and displays the reduced image being reconstructed on 
the display unit. 
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According to this configuration, the shot images are 
extracted according to the posture of the imaging device, and 
the horizontal and vertical direction of the image taken in the 
Vertically framed shooting posture is reconstructed to the 
posture of the imaging device in shooting to be displayed on 
the display section, thereby making it possible to provide a 
comfortable reduced image display. 
The object of the present invention can be achieved by an 

imaging device provided with a following configuration. An 
imaging device that produces an electrical image signal 
obtained by converting an optical image of a subject, and is 
connectable to a display unit includes an imaging optical 
system for forming the optical image of the Subject, an imag 
ing unit for receiving the optical image formed by the imaging 
optical system to convert the optical image into the electrical 
image signal, a posture detector for detecting a posture of the 
imaging device in shooting, a recording unit for recording a 
reduced image of the shot image obtained by the imaging 
unit, and posture information on the posture of the imaging 
device, the posture being detected by the posture detector and 
corresponding to the reduced image, an image extracting unit 
for extracting the reduced images on the basis of the posture 
information, an image display controller for generating a 
control signal to control the display of the reduced images 
extracted by the image extracting unit, and an output unit for 
Supplying the control signal and the reduced image to the 
display unit, wherein the control signal reconstructs, on the 
basis of the posture information, a horizontal and vertical 
direction of the reduced images extracted by the image 
extracting unit to the posture of the imaging device in shoot 
ing, and includes a signal to display the reduced image being 
reconstructed on the display unit. 

According to this configuration, the shot images are 
extracted according to the posture of the imaging device, and 
the horizontal and vertical direction of the image taken in the 
Vertically framed shooting posture is reconstructed to the 
posture of the imaging device in shooting to be displayed on 
the display section, thereby making it possible to provide a 
comfortable reduced image display. 

Further, the object of the present invention is achieved by a 
display apparatus provided with a following configuration. A 
display apparatus for reading a reduced image of a shot 
image, and posture information on a posture of an imaging 
device corresponding to the reduced image recorded on a 
recording unit to thereby display the reduced image includes 
a read unit for reading the reduced image, and the posture 
information corresponding to the reduced image recorded on 
a recording unit, an image extracting unit for extracting 
reduced images including the same posture information 
among the reduced images readby the read unit, and an image 
display controller for displaying the reduced images 
extracted by the image extracting unit on the display unit, 
wherein the image display controller reconstructs, on the 
basis of the posture information, a horizontal and vertical 
direction of the reduced images extracted by the image 
extracting unit to the posture of the imaging device in shoot 
ing, and displays the reduced image being reconstructed on 
the display unit. 

According to this configuration, the shot images are 
extracted according to the posture of the imaging device, and 
the horizontal and vertical direction of the image taken in the 
Vertically framed shooting posture is reconstructed to the 
posture of the imaging device in shooting to be displayed on 
the display unit, thereby making it possible to provide the 
display apparatus allowing a comfortable reduced image dis 
play. 
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4 
Still further, the object of the present invention is achieved 

by a display controller provided with a following configura 
tion. A display controller connectable to a display unit 
includes a read unit for reading a reduced image of a shot 
image, and posture information on a posture of an imaging 
device corresponding to the reduced image recorded on a 
recording unit, an image extracting unit for extracting 
reduced images including the same posture information 
among the reduced images read by the read unit, an image 
display controller for generating a control signal to control 
the display of the reduced images extracted by the image 
extracting unit, and an output unit for Supplying the control 
signal and the reduced image to the display unit, wherein the 
control signal reconstructs, on the basis of the posture infor 
mation, a horizontal and vertical direction of the reduced 
images extracted by the image extracting unit to the posture of 
the imaging device in shooting, and includes a signal to dis 
play the reduced image being reconstructed on the display 
unit. 

According to this configuration, the image display control 
ler generates the control signal for displaying the reduced 
image obtained by reconstructing the horizontal and Vertical 
direction of the image taken in the vertically framed shooting 
posture to the posture of the imaging device in shooting. In 
addition, the output unit outputs the control signal and the 
reduced image to the externally connected the display appa 
ratus, thereby making it possible to display a comfortable 
reduced image on the externally connected the display appa 
ratuS. 

Still further, the object of the present invention is achieved 
by a display controller provided with a following configura 
tion. A display controller connectable to a read unit for read 
ing a reduced image of a shot image, and posture information 
on a posture of an imaging device corresponding to the 
reduced image recorded on a recording unit, and a display 
unit includes an image extracting unit for extracting reduced 
images including the same posture information among the 
reduced images read by the read unit, an image display con 
troller for generating a control signal to control the display of 
the reduced images extracted by the image extracting unit, 
and an output unit for Supplying the control signal and the 
reduced image to the display unit, wherein the control signal 
reconstructs, on the basis of the posture information, a hori 
Zontal and vertical direction of the reduced images extracted 
by the image extracting unit to the posture of the imaging 
device in shooting, and includes a signal to display the 
reduced image being reconstructed on the display unit. 

According to this configuration, the image display control 
ler generates the control signal for displaying the reduced 
image obtained by reconstructing the horizontal and Vertical 
direction of the image taken in the vertically framed shooting 
posture to the posture of the imaging device in shooting, 
thereby making it possible to display a comfortable reduced 
image on the display apparatus connected to the display con 
troller. 

According to the present invention, it is therefore possible 
to provide the imaging device allowing a comfortable 
reduced image display irrespective of the shooting posture by 
performing the display according to the posture of the imag 
ing device in shooting when the shot image is displayed in the 
reduced image, and further the display controller and the 
display apparatus to achieve it. 

These and other objects, features, aspects, and advantages 
of the present invention will become more apparent from the 
following detailed description of the present invention when 
taken in conjunction with the accompanying drawings. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a block diagram showing a control system of a 
digital camera according to a first embodiment; 

FIG. 2A is a top view of the digital camera according to the 
first embodiment; 
FIG.2B is a rear view of the digital camera according to the 

first embodiment; 
FIG. 3 is a block diagram showing a hardware configura 

tion of an image blur compensation mechanism according to 
the first embodiment; 

FIG. 4 is an exploded perspective view of the image blur 
compensation mechanism according to the first embodiment; 

FIG. 5A is a view showing a posture of the image blur 
compensation mechanism according to the first embodiment; 

FIG. 5B is a view showing the posture of the image blur 
compensation mechanism according to the first embodiment; 

FIG. 6 is a graph showing an amount of current Supplied to 
a coil by shooting posture according to the first embodiment; 

FIG. 7 is a table showing a posture determination signal by 
shooting posture according to the first embodiment; 

FIG. 8 is a view for explaining a management manner of a 
taken image file according to the first embodiment; 

FIG. 9 is a flow chart from a record start to a record end, 
showing a manner for recording the shot image according to 
the first embodiment; 

FIG. 10A is a view for explaining a display manner in 
displaying an image taken in a horizontally framed shooting 
posture on a display section according to the first embodi 
ment, 

FIG. 10B is a view for explaining a display manner in 
displaying an image taken in a vertically framed shooting 
posture on the display section according to the first embodi 
ment, 

FIG. 11 is a view showing display examples of the display 
section in displaying the shot image as thumbnail images 
according to the first embodiment; 

FIG. 12 is a view showing a vertically/horizontally framed 
image selection menu displayed on the display section 
according to the first embodiment; 

FIG. 13A is a view showing display examples of the dis 
play section in displaying only the horizontally framed 
images as thumbnail images according to the first embodi 
ment, 

FIG. 13B is a view showing display examples of the dis 
play section in displaying only the vertically framed images 
as thumbnail images according to the first embodiment; 

FIG. 14A is a view showing display examples of the dis 
play section on which the thumbnail images are displayed 
according to a second embodiment; 

FIG. 14B is a view showing display examples of the dis 
play section on which the thumbnail images are displayed 
according to the second embodiment; 

FIG. 15 is a view showing display example of the display 
section when the vertically and horizontally framed thumb 
nail images are mixedly present according to the second 
embodiment; 

FIG. 16 is a view showing an imaging device and a display 
apparatus according to a third embodiment; 

FIG. 17 is a view showing a relationship between a posture 
of the digital camera and a posture of the shot image displayed 
on the display section; 

FIG. 18A is a view showing the relationship between the 
posture of the digital camera and the posture of the shot image 
displayed on the display section; 
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FIG. 18B is a view showing the relationship between the 

posture of the digital camera and the posture of the shot image 
displayed on the display section; 

FIG. 18C is a view showing the relationship between the 
posture of the digital camera and the posture of the shot image 
displayed on the display section; and 

FIG. 19 is a view showing display examples of the display 
section when the vertically and horizontally framed thumb 
nail images are mixedly present. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

First Embodiment 

FIG. 1 is a block diagram showing a schematic configura 
tion of a digital camera 1 according to a first embodiment of 
the present invention. In FIG. 1, the digital camera 1 includes 
an imaging optical system L., a microcomputer 3, an image 
sensor 4, a CCD drive control section 5, an analog signal 
processing section 6, an A/D conversion section 7, a digital 
signal processing section 8, a buffer memory 9, an image 
compressing section 10, an image recording control section 
11, an image recording section 12, an image display control 
section 13, a display section 55, a shutter control section 41, 
and a shutter drive motor 42. 
The imaging optical system L is an optical system includ 

ing three lens units L1, L2, and L3, in which the first lens unit 
L1 performs focusing by moving along direction of optical 
axis, and the third lens unit L3 performs Zooming by moving 
along the direction of the optical axis. Meanwhile, the second 
lens unit L2 is a compensation lens unit, and serves to com 
pensate a motion of the image by moving inside a plane 
perpendicular to the optical axis to thereby shift the center of 
the optical axis. 
When a mechanical vibration, a shake by a user, or the like 

is applied to the digital camera 1, an optical axis of a light to 
contribute for forming a subject image among lights irradi 
ated from the subject toward the lens will be shifted from the 
optical axis of the lens. Accordingly, the resultant image will 
result in an unclear image. A prevention mechanism for pre 
venting this will be called an image blur compensation 
mechanism in the following. Moreover, in this embodiment, 
the image blur compensation mechanism may also be used as 
a posture detector of the digital camera 1. Incidentally, these 
structure and operation will be described later. 
The microcomputer 3 entirely controls various control sec 

tions of the digital camera 1. In addition, the microcomputer 
3 can receive signals from a power switch 35, a shutter opera 
tion section36, a shooting/playback Switching operation sec 
tion 37, a cross operation key 38, a MENU setting operation 
section 39 and a SET operation section 40, respectively. 
With a timing signal generated by the operation of the 

shutter operation section 36, on the basis of a control signal 
from the microcomputer 3, the shutter control section 41 
drives the shutter drive motor 42 to operate a shutter. 
The image sensor 4 is composed of a CCD and converts an 

optical image formed by the imaging optical system L into an 
electrical signal. The image sensor 4 is driven and controlled 
by the CCD drive control section 5. Incidentally, the image 
sensor 4 may be composed of a CMOS device. 
An image signal outputted from the image sensor 4 is 

sequentially sent from the analog signal processing section 6. 
through the A/D conversion section 7, the digital signal pro 
cessing section 8, the buffer memory 9, to the image com 
pressing section 10 to be processed. The analog signal pro 
cessing section 6 performs analog signal processing. Such as 
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gamma processing or the like to the image signal outputted 
from the image sensor 4. The A/D conversion section 7 con 
verts an analog signal outputted from the analog signal pro 
cessing section 6 into a digital signal. The digital signal pro 
cessing section 8 performs digital signal processing, such as 
noise rejection, edge enhancement, or the like to the image 
signal converted into the digital signal by the A/D conversion 
section 7. The buffer memory 9 is composed of RAM (Ran 
dom. Access Memory) and temporarily stores the image sig 
nal processed by the digital signal processing section 8. 

Further, the image signal stored in the buffer memory 9 is 
sequentially sent from the image compressing section 10 to 
the image recording section 12 to be processed. The image 
signal stored in the buffer memory 9 is read by an instruction 
of the image recording control section 11, and sent to the 
image compressing section 10, so that data of the image 
signal is compressed to a predetermined size therein. In this 
case, the image signal is compressed at a predetermined ratio, 
so that the data size is reduced. As this compression method, 
for example JPEG (Joint Photographic Experts Group) for 
mat may be used. At the same time, the image compressing 
section 10 also generates a reduced image signal correspond 
ing to a shot image, which is used for a thumbnail display or 
the like. Subsequently, the image signal being compressed 
and the reduced image signal are sent to the image recording 
section 12. 
The image recording section 12 is composed of an internal 

memory 50 provided to a body of the digital camera1, and/or 
a removable memory 51 being attachable and detachable 
thereto, and on the basis of the instruction of the image 
recording control section 11, associatingly records the image 
signal, a corresponding reduced image signal, and predeter 
mined information. The predetermined information, which 
should be recorded with these image signals, includes the date 
and time in shooting, focal distance information, shutter 
speed information, aperture value information, shooting 
mode information, and posture information of the digital 
camera 1, which will be described later. 
The image display control section 13 is controlled by a 

control signal from the microcomputer 3. According to an 
instruction of this image display control section 13, the dis 
play section 55 displays the image signal recorded on the 
image recording section 12 or the buffer memory 9 as a visible 
image. As for display forms of the display section 55, there 
are two display forms, one is to display only the image signal, 
and the other is to display the information of the image signal 
in shooting. The information of the image signal in shooting 
includes focal distance information, shutter speed informa 
tion, aperture value information, shooting mode information, 
on-focal state information, and posture information. Such 
information is displayed by the operation of the MENU set 
ting operation section 39. 

Next, a configuration of the digital camera 1 according to 
the first embodiment will be explained with reference to 
FIGS. 2A and 2B. FIG. 2A is a top view of the digital camera 
1, and FIG. 2B is a rear view of the digital camera 1. 
A housing 1a is provided with the imaging optical system 

including a lens 2 on the front side, and includes, on the back 
side, the power switch 35, the shooting/playback switching 
operation section 37, the cross operation key 38, the MENU 
setting operation section 39, the SET operation section 40, 
and the display section 55 that is composed of an LCD moni 
tor. The housing 1a is further provided with the shutter opera 
tion section 36 and a Zoom operation section 57 on the top. 

The Zoom operation section 57 is provided around the 
shutter operation section 36, so that it may be coaxially rotat 
able with the shutter operation section 36. The power switch 
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35 is an operating member for turning on/off the power of the 
digital camera 1. The shooting/playback Switching operation 
section 37 is an operating member for Switching a shooting 
mode and a playback mode, and achieves the Switching by 
rotating a lever. The imaging optical system L is controlled by 
the microcomputer 3, so that, in the state of being switched to 
the shooting mode, when the Zoom operation section 57 is 
rotated to the right and to the left, it maybe switched to a 
telephoto side and a wide-angle side, respectively. The 
MENU setting operation section 39 is an operating member 
for displaying various menus on the display section 55. The 
cross operation key 38 is an operating member for selecting a 
desired operation menu, by pressing a portion at four sides, 
from the various operation menus displayed on the display 
section 55 by the operation of the MENU setting operation 
section 39. When various operation menus are selected by the 
cross operation key 38, the microcomputer 3 will instruct to 
execute the selected menus. The SET operation section 40 is 
an operating member for returning the display of various 
operation menus to the previous state of the display. 

Next, a control system of the image blur compensation 
mechanism will be explained with reference to FIG. 3. In 
FIG. 3, the image blur compensation mechanism includes a 
motion compensation section 15A, a shooting posture detect 
ing section 14A, a motion detector 17A, and a signal process 
ing section 3A. The motion compensation section 15A for 
controlling the optical axis of an image shooting light 
includes the second lens unit L2, a yawing control section 
15x, a pitching control section 15y, and a position detecting 
section 16. The second lens unit L2 is the compensation lens 
unit, which serves to compensate the motion of the image by 
moving inside the plane perpendicular to the optical axis to 
thereby shift the center of the optical axis. The second lens 
unit L2 is controllably driven by the yawing drive control 
section 15x and the pitching drive control section 15y in two 
directions, namely an X direction and a Y direction, perpen 
dicular to the optical axis AX. Hereinafter, the X direction is 
defined as a yawing direction, and the Y direction is defined as 
a pitching direction. The position detecting section 16 is a 
detector for detecting a position of the second lens unit L2. 
and forms a feedback control loop for controlling the second 
lens unit L2 with the yawing drive control section 15x and the 
pitching drive control section 15y. 
The shooting posture detecting section 14A includes a 

yawing current value detecting section 14x and a pitching 
current value detecting section 14 y. The yawing current value 
detecting section 14x detects a value of a current flowing 
through a coil, when a yawing actuator 29x, which will be 
described later, is operated. Similarly, the pitching current 
value detecting section 14y detects a value of a current flow 
ing through a coil, when a pitching actuator 29y is operated. 
The motion detector 17A includes a yawing angular Veloc 

ity sensor 17x and a pitching angular velocity sensor 17y. The 
angular Velocity sensors 17x and 17y are sensors for detecting 
a motion of the imaging device itself including the imaging 
optical system L due to a hand blur and other vibrations, and 
detect motions in two directions, namely the yawing and 
pitching directions, respectively. The angular velocity sen 
sors 17x and 17y output either of positive/negative angular 
Velocity signals according to a direction to which the digital 
camera 1 moves with reference to an output provided when 
the digital camera 1 remains at rest. The outputted signal is 
processed in the signal processing section. 
The signal processing section 3A includes the microcom 

puter 3, A/D conversion sections 18x and 18, and D/A con 
version sections 19x and 19. The signals outputted from the 
angular Velocity sensors 17x and 17y, after filter processing, 
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amplifier processing, and the like are performed, are con 
verted into digital signals by the A/D conversion sections 18x 
and 18y, respectively, to be then supplied to the microcom 
puter 3. The microcomputer 3 performs respective process 
ings. Such as filtering, integral processing, phase compensa- 5 
tion, gain adjustment, clip processing, and the like to the 
output signals provided from the angular Velocity sensors 17x 
and 17y via the A/D conversion sections 18x and 18y. By 
performing each of these processings, the microcomputer 3 
calculates a controlled variable for driving the compensation 10 
lens unit L2 required for a motion compensation to thereby 
generate control signals. The generated control signals are 
outputted to the yawing drive control section 15x and the 
pitching drive control section 15y via the D/A conversion 
sections 19.x and 19. As a result, on the basis of the control 15 
signals, the yawing drive control section 15x and the pitching 
drive control section 15y drive the compensation lens unit L2 
to thereby compensate the motion of the image. 

Next, a configuration of the image blur compensation 
mechanism 20 used for this embodiment will be explained 20 
with reference to FIG. 4. In FIG. 4, the image blur compen 
sation mechanism 20 includes a pitching holding frame 21, a 
yawing holding frame 22, a fixed frame 25, an actuator 29x for 
yawing, an actuator 29y for pitching, a light emitting device 
30, and a photo detector 31. 25 
The pitching holding frame 21 has coils 24x and 24y. The 

second lens unit L2 and the light emitting device 30 are fixed 
to the pitching holding frame 21. The pitching holding frame 
21 is slidably held to the yawing holding frame 22 via two 
pitching shafts 23a and 23b in the Y direction. 30 
The yawing holding frame 22 is slidably held to the fixed 

frame 25 via yawing shafts 26a and 26b in the X direction. 
The actuator 29x for yawing has a magnet 27x and a yoke 

28.x, and is held to the fixed frame 25. Similarly, the pitching 
actuator 29y has a magnet 27 and a yoke 28y, and is held to 35 
the fixed frame 25. 

The photo detector 31 is fixed to the fixed frame 25, 
receives a light emitted from the light emitting device 30, and 
detects two-dimensional position coordinates. 

Next, a current value detecting manner using the yawing 40 
current value detecting section 14x and the pitching current 
value detecting section 14y will be explained with reference 
to FIG. 5 and FIG. 6. FIGS.5A and 5B illustrates postures of 
the image blur compensation mechanism 20, in which FIG. 
5A illustrates the posture of the image blur compensation 45 
mechanism 20 in the shooting of the horizontally framed 
shooting posture, while FIG. 5B illustrates the posture of the 
image blur compensation mechanism 20 in the shooting of 
the vertically framed shooting posture. 

In FIG.5A, in the case of the horizontally framed shooting 50 
posture, respective weights of the second lens unit L2, the 
pitching holding frame 21, the coils 24x and 24y, and the 
yawing holding frame 22 act in the Y direction which is a 
gravity direction. At this time, in order to obtain an appropri 
ate image, the second lens unit L2 needs to be held in the 55 
center of the optical axis. For that reason, the electromagnetic 
force for Supporting the same weight as a self weight of the 
second lens unit L2 needs to be generated. Accordingly, in 
order to generate the required electromagnetic force, a current 
Iy1 is supplied to the coil 24v. Meanwhile, as for the X 60 
direction, since it is not necessary to take into consideration 
the same weight as the self weight for holding the second lens 
unit L2 in the center of the optical axis, a value of a current Ix2 
supplied to the coil 24x will result in a small value as com 
pared with that of the currently 1 supplied to the coil 24y. 65 

FIG. 5B illustrates the posture of the image blur compen 
sation mechanism 20 in the vertically framed shooting pos 

10 
ture, which is provided by rotating by 90 degrees the horizon 
tally framed shooting posture about the optical axis. The 
respective weights of the second lens unit L2, the pitching 
holding frame 21, the coils 24x and 24y, and the yawing 
holding frame 22 act in the X direction which is the gravity 
direction. At this time, the second lens unit L2 needs to be 
held in the center of the optical axis. For that reason, as for the 
X direction, in addition to the same weight as the self weight 
of the second lens unit L2, generating the electromagnetic 
force for Supporting the same weight as a self weight of the 
yawing holding frame 22 is required. Accordingly, in order to 
generate the required electromagnetic force, a current IX1 is 
supplied to the coil 24x. When the same weight as the self 
weight of the yawing holding frame 22 is taken into consid 
eration, a value of the current IX1 will result in a large value as 
compared with that of the currently 1 supplied to the coil 24y 
in the horizontally framed shooting posture. Meanwhile, as 
for the Y direction, since it is not necessary to take into 
consideration the same weight as the self weight for holding 
the second lens unit L2 in the center of the optical axis, a value 
of a current Iy2 supplied to the coil 24y will result in a small 
value as compared with that of the current IX1 supplied to the 
coil 24x. 

As mentioned above, the values of the currents flowing 
through the coils 24x and 24y will be determined by the 
shooting postures of the digital camera 1. In other words, the 
shooting posture of the image blur compensation mechanism 
20 and the digital camera 1 is determined by detecting the 
values of the currents flowing through the coils. Accordingly, 
the image blur compensation mechanism 20 can also be used 
as the posture detector of the digital camera 1, while serving 
to prevent the image blur. 

Next, operation of the digital camera 1 according to this 
embodiment will be explained with reference to FIGS. 1 
through 7. FIG. 6 is a graph showing an amount of the current 
supplied to the coil by shooting posture, while FIG. 7 is a table 
showing posture determination signals by shooting posture. 
When shooting, a user first sets the power switch 35 to an 
ON-side to then switch the shooting/playback switching 
operation section 37 to the shooting mode. As a result of this, 
the digital camera 1 is moved to a shooting state. Once it is 
moved to the shooting state, the hand blur and the vibration 
applied to the digital camera 1 are detected by the angular 
velocity sensors 17x and 17 y. The microcomputer 3 sends 
command signals for canceling the generated hand blur or the 
like to the yawing drive control section 15x and the pitching 
drive control section 15y. A current according to this com 
mand signal is Supplied to each of the coils 24x and 24y of the 
pitching holding frame 21. The pitching holding frame 21 is 
moved by a magnetic circuit formed of the Supplied current 
and the magnets 27x and 27 y inside a plane formed by the two 
directions, namely the X direction and the Y direction, per 
pendicular to the optical axis AX. Meanwhile, a position of 
the pitching holding frame 21 is highly accurately detected by 
using the photo detector 31. That is, the second lens unit L2 is 
moved by the image blur compensation mechanism 20 inside 
the plane formed by two directions perpendicular to the opti 
cal axis. As a result of this, the user can compensate the image 
inputted to the image sensor 4 via the imaging optical system 
L., thereby making it possible to shoot an excellent image with 
a reduced image blur. 

Meanwhile, the determination of the shooting posture of 
the digital camera 1 is made as follows. Here, the posture of 
the digital camera 1 in the horizontally framed shooting pos 
ture is used as a reference, and an angle in that case is defined 
as 0 degree. Meanwhile, the posture of the digital camera 1 in 
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the vertically framed shooting posture will be given by rotat 
ing by 90 degrees the horizontally framed shooting posture 
about the optical axis. 
A case for the user to shoot an image of a landscape Subject, 

Such as scenery, in the horizontally framed shooting posture 
will be explained. The posture of the digital camera 1 is 
determined by the value of the current detected by the yawing 
current value detecting section 14x and the pitching current 
value detecting section 14y. In FIG. 6, when the image is shot 
in the horizontally framed shooting posture, namely a posture 
at 0 degree, by the yawing current value detecting section 14x 
and the pitching current value detecting section 14y, the value 
of the current IX2 flowing through the coil 24x and the value 
of the current Iy1 flowing through the coil 24y of the image 
blur compensation mechanism 20 are detected, respectively. 
On the basis of these values of the currents, the microcom 
puter 3 can determine that the posture of the digital camera 1 
is in the horizontally framed shooting posture. In this state, by 
pressing the shutter operation section 36, the user can shoot 
the image of the Subject. The shot image is then recorded on 
the image recording section 12. In this case, as shown in FIG. 
7, the image recording control section 11 adds a posture 
determination signal 60 (0) for indicating that the shooting 
posture of the digital camera 1 has been 0 degree to the image 
signal outputted from the buffer memory 9. This posture 
determination signal 60 is recorded on, for example a header 
or footer portion of the image signal. Incidentally, a location 
for recording the posture determination signal 60 may be 
either of the buffer memory 9 and the image recording section 
12. 

Meanwhile, when the user shoots an image of a portrait 
subject, such as person, in the vertically framed shooting 
posture, in a manner similar to that in the horizontally framed 
shooting posture, the posture of the digital camera 1 is deter 
mined by the values of the currents detected by the yawing 
current value detecting section 14x and the pitching current 
value detecting section 14y. In FIG. 6, when the user shoots in 
the vertically framed shooting posture, namely a posture at 90 
degrees, by the yawing current value detecting section 14x 
and the pitching current value detecting section 14y, the value 
of the current IX1 flowing through the coil 24x and the value 
of the current Iy2 flowing through the coil 24y of the image 
blur compensation mechanism 20 are detected, respectively. 
On the basis of these values of the currents, the microcom 
puter 3 can determine that the posture of the digital camera 1 
is in the vertically framed shooting posture. In this state, by 
pressing the shutter operation section 36, the user can shoot 
the image of the Subject. The shot image is then recorded on 
the image recording section 12. In this case, the image record 
ing control section 11 adds a posture determination signal 60 
(1) for indicating that the shooting postures of the digital 
camera 1 has been in the vertically framed shooting posture 
which is given by rotating the horizontally framed shooting 
posture by 90 degrees about the optical axis, to the image 
signal outputted from the buffer memory 9. 

Next, a management manner of the shot image file will be 
explained with reference to FIGS. 8 and 9. In FIG. 8, an image 
folder 90 is formed in the internal memory 50 or the remov 
able memory 51, and a still image folder 91 and a moving 
image folder 92 are formed in a hierarchy thereunder. More 
over, in hierarchies under respective still image folder 91 and 
moving image folder 92, horizontally framed image folders 
93a and 93b and vertically framed image folders 94a and 94b 
are formed. Accordingly, after being distributed to respective 
folders by still image or moving image, shot images are 
further stored according to the shooting postures in shooting. 
The still image taken in the still image shooting mode is 
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stored in either the horizontally framed image folder 93a or 
the vertically framed image folder 94a as a still image file 95. 
Meanwhile, the moving image taken in a moving image 
shooting mode is stored in either the horizontally framed 
image folder 93b or the vertically framed image folder 94b as 
a moving image file 96. 

FIG. 9 is a flow chart from record start to record end, 
showing a manner for recording the shot image. First, in order 
to record the shot image, the user presses the MENU setting 
operation section 39 to thereby display various menu screens 
on the display section 55. An image record menu is then 
selected from the displayed various menu screens. As a result 
of this, the digital camera 1 moves to an image record mode 
(Step S1). Next, the microcomputer 3 determines the shoot 
ing mode. In other words, the microcomputer 3 determines 
whether the user selects either the still image shooting mode 
or the moving image shooting mode (Step S2). 
When the user selects the still image shooting mode, the 

microcomputer 3 sets an archive destination directory of the 
shot image to the still image folder 91 (Step S3). The posture 
of the digital camera 1 is determined by a posture detecting 
section 43 (Step S4). Further, a storing folder of the shot 
image is set to the horizontally framed image folder 93a in the 
case of being shot in the horizontally framed shooting pos 
ture, while it is set to the vertically framed image folder 94a 
in the case of being shot in the vertically framed shooting 
posture (Step S5a and S5b). Next, the digital camera waits for 
the shutter operation section 36 being pressed by the user 
(Step S6), and when it is pressed, the still image is shot (Step 
S7), and the record is completed after that (Step S8). In this 
case, the shot still image is stored as the image files 95a and 
95b in the horizontally framed image folder 93a or the verti 
cally framed image folder 94a. 

Meanwhile, when the user selects the moving image shoot 
ing mode, the microcomputer 3 sets the archive destination 
directory of the shot image to the moving image folder 92 
(Step S9). The posture of the digital camera 1 is determined 
by the posture detecting section 43 (Step S10). Further, the 
storing folder of the shot image is set to the horizontally 
framed image folders 93b in the case of being shot in the 
horizontally framed shooting posture, while it is set to the 
vertically framed image folder 94b in the case of being shot in 
the vertically framed shooting posture (Step S11). Next, the 
digital camera waits for the shutter operation section36 being 
pressed (Step S12), and when it is pressed, the moving image 
is shot (Step S13), and the record is completed after that (Step 
S8). In this case, the shot moving image is stored as the image 
files 96a and 96b in the horizontally framed image folders 93b 
or the vertically framed image folder 94b. 

Next, a display manner when the image taken using the 
digital camera 1 is displayed on the display section 55 will be 
explained. In FIGS. 10A and 10B, first, in order to display the 
shot image on the display section 55, after turning on the 
power Switch 35, the shooting/playback Switching operation 
section37 is switched to the playback mode. An image is then 
selected using the cross operation key 38 among the images 
displayed in a thumbnail form, thus allowing one shot image 
to be displayed on the display section 55. In this case, in the 
display manner of the shot image, the image display control 
section 13 controls the image to be displayed on the basis of 
the posture determination signal 60 recorded in shooting. 
The posture determination signal 60 (0) for indicating the 

horizontally framed shooting posture in shooting is added to 
the image taken in the horizontally framed shooting posture. 
Accordingly, as shown in FIG.10A, the image display control 
section 13 reconstructs the posture of the shot image to the 
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same posture in shooting, and displays the reconstructed 
image on the display section 55. 

Meanwhile, the posture determination signal 60 (1) for 
indicating the vertically framed shooting posture in shooting 
is added to the image taken in the vertically framed shooting 
posture. Accordingly, as shown in FIG. 10B, the image dis 
play control section 13 reconstructs the posture of the shot 
image displayed on the display section 55 to a state of being 
rotated by 90 degrees, namely the same posture in shooting, 
and displays the reconstructed image on the display section 
55. 

FIG. 11 is a view showing display examples of the display 
section 55 in displaying the shot images in a thumbnail form. 
Horizontally framed thumbnail images, and vertically framed 
thumbnail images which are obtained by performing a thin 
out processing or the like to the shot images in the horizon 
tally framed shooting posture are recorded with the shot 
images, respectively. Nine thumbnail images from the first to 
the ninth are displayed on the display section 55 in a list form. 
The seven thumbnail images of the first through the seventh 
are the horizontally framed thumbnail images, and two 
thumbnail images of the eighth and the ninth are the vertically 
framed thumbnail images. The horizontally framed images 
are recorded in the state where the posture determination 
signal 60 (0) for indicating that the shooting posture is rotated 
by 0 degree about the optical axis to the horizontally framed 
shooting posture is added thereto. Accordingly, on the basis of 
this posture determination signal 60 (0), the horizontally 
framed thumbnail image is displayed in the state of the hori 
Zontally framed shooting posture. Meanwhile, the eighth and 
ninth vertically framed thumbnail images are recorded in the 
state where the posture determination signal 60 (1) for indi 
cating that the shooting posture is rotated by 90 degrees about 
the optical axis to the horizontally framed shooting posture is 
added thereto. Accordingly, on the basis of this posture deter 
mination signal 60 (1), the vertically framed thumbnail image 
is displayed by being rotated by 90 degrees about the optical 
axis to the horizontally framed thumbnail image. It would be 
understood that, by selecting each thumbnail image using the 
cross operation key 38, these thumbnail images could also be 
displayed as enlarged images for every shot image. 

Next, a manner for displaying only the horizontally framed 
images or only the vertically framed images on the display 
section 55 in the thumbnail form will be explained with 
reference to FIGS. 12 and 13. FIG. 12 is a view illustrating a 
Vertically/horizontally framed image selection menu dis 
played on the display section 55, while FIGS. 13A and 13B 
show the display examples of the display section 55 when 
only the horizontally framed images or only the vertically 
framed images are displayed in the thumbnail form. After 
Switching the shooting/playback Switching operation section 
37 to the playback mode, the MENUsetting operation section 
39 is pressed. As a result of this, a vertically/horizontally 
framed image selection menu 65 is displayed on the display 
section 55. When only the horizontally framed images are 
desirably displayed, a horizontally framed image selection 
button 65a is pushed, so that the microcomputer 3 and the 
image display control section 13 extract only images in the 
horizontally framed image folder 93a formed in the hierarchy 
under the image folder 90, and display the horizontally 
framed thumbnail images on the display section 55 in the 
extracted sequence. As a result, as shown in FIG. 13A, only 
the horizontally framed thumbnail images are displayed on 
the display section 55. 

Meanwhile, when only the vertically framed images are 
desirably displayed, a vertically framed image selection but 
ton 65b is pushed, so that the microcomputer 3 and the image 
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display control section 13 extract only images taken in the 
vertically framed shooting posture in the vertically framed 
image folder 94a formed in the hierarchy under the shot 
image folder 90, and display the vertically framed thumbnail 
images on the display section55 in the extracted sequence. As 
a result, as shown in FIG. 13B, only the vertically framed 
thumbnail images are displayed on the display section 55. 
As will be understood, the digital camera 1 stores the shot 

images in the folders classified by the shooting posture 
according to the shooting postures. As a result of this, only the 
horizontally framed images or only the vertically framed 
images can be easily extracted, and only the thumbnail 
images of the same shooting posture can be displayed on the 
display section 55. 
As described above, by using the digital camera according 

to the first embodiment, the shooting posture of the digital 
camera 1 is detected by the image blur compensation mecha 
nism. The posture determination signals according to the 
postures are recorded with the shot images, so that the shot 
images can be separately recorded according to the shooting 
postures. In addition, at the time of playback of the shot 
image, owing to providing a vertically/horizontally framed 
image selection unit, the shot images are extracted according 
to the shooting postures. Moreover, only the images with the 
same shooting posture can be displayed on the display sec 
tion. That makes it possible to provide the thumbnail display 
comfortable to the user without mixing the portrait and hori 
Zontally framed images. 

Incidentally, in this embodiment, when the posture detec 
tion of the digital camera is performed using the image blur 
compensation mechanism, the current Supplied to the coil of 
the yawing direction and the current supplied to the coil of the 
pitching direction may be equal depending on the posture of 
the digital camera. For example, they are the case where the 
user shoots the image in a posture in which the optical axis 
direction of the digital camera and the gravity direction are in 
parallel, the case where in a posture in which the optical axis 
direction of the digital camera is perpendicular to the gravity 
direction, the user shoots the image by rotating the digital 
camera about the optical axis by a predetermined range, or the 
like. As will be understood, when the posture detection is not 
performed by the image blur compensation mechanism, “O'” 
of the posture determination signal may be added to the shot 
image as the image is shot in the horizontally framed shooting 
posture. Meanwhile, owing to the setting of the user, “1” of 
the posture determination signal may be added to the shot 
image as the image is shot in the vertically framed shooting 
posture. 

Incidentally, in this embodiment, the shooting posture is 
determined by detecting the current value of both of the 
pitching and yawing current value detecting sections, but the 
shooting posture can be determined by detecting at least 
either one of the current values. As explained in this embodi 
ment, however, if abnormalities occur in either one of the 
current detecting sections of the pitching and yawing current 
value detecting sections, by detecting both current values, the 
shooting posture can be determined more accurately. 

Incidentally, in this embodiment, the shooting posture is 
determined by detecting the current values of the pitching and 
yawing current value detecting sections, but it is not limited to 
this. For example, the same effect can be obtained even when 
Voltage values are measured. 

Second Embodiment 

FIGS. 14A and 14B show display examples of the display 
section 55 on which thumbnail images are displayed in a 



US 7,639,300 B2 
15 

second embodiment. An imaging device according to this 
embodiment has a configuration almost the same as that of the 
digital camera 1 according to the first embodiment. Accord 
ingly, in the second embodiment, the points which are differ 
ent from the first embodiment will be explained. 
As shown in FIG. 14A, when the images taken in the 

horizontally framed shooting posture are displayed in the 
thumbnail form, nine thumbnail images are displayed on the 
display section 55 in a list form. Meanwhile, as shown in FIG. 
14B, when the images taken in the vertically framed shooting 
posture are displayed in the thumbnail form, six thumbnail 
images are displayed on the display section 55 in a list form. 
Accordingly, in the longitudinal direction of the display sec 
tion 55, three horizontally framed thumbnail images will be 
displayed in the cross section, while two vertically framed 
thumbnail images will be displayed. Incidentally, in the hori 
Zontal direction of the display section 55, three thumbnail 
images are displayed in both cases of the horizontally framed 
image and the vertically framed image. As will be understood, 
the displayed number of vertically framed thumbnail images 
displayed on the display section 55 is fewer than that of 
horizontally framed thumbnail images. That makes it pos 
sible to largely display the vertically framed thumbnail 
images as compared with displaying the conventional verti 
cally framed thumbnail images in size. In addition, owing to 
largely displaying thumbnail images, blackbelts displayed on 
right and left sides of each thumbnail image can be removed, 
thereby making it possible to provide a comfortable thumb 
nail display with excellent visibility. 

Next, a manner of displaying the shot images in the thumb 
nail form according to this embodiment will be explained. 
First, after Switching the shooting/playback Switching opera 
tion section 37 of the digital camera 1 to the playback mode, 
the MENU setting operation section 39 is pressed. As a result 
of this, as shown in FIG. 12, the vertically/horizontally 
framed image extract menu 65 is displayed on the display 
section 55. When only the horizontally framed images are 
desirably displayed, the horizontally framed image selection 
button 65a is selected. As a result of this, the microcomputer 
3 and the image display control section 13 extract the images 
in the horizontally framed image folder 93a formed in the 
hierarchy under the shot image folder 90, and display each 
thumbnail image on the display section 55 in the extracted 
sequence. In this case, the image display control section 13 
controls so that nine thumbnail images may be displayed on 
the display section 55 in a list form. 

Meanwhile, when only the vertically framed images are 
desirably displayed, the vertically framed image selection 
button 65b is selected. As a result of this, the microcomputer 
3 and the image display control section 13 extract the images 
in the vertically framed image folder 94a formed in the hier 
archy under the shot image folder 90, and display each 
thumbnail image on the display section 55 in the extracted 
sequence. In this case, the image display control section 13 
controls so that six thumbnail images may be displayed on the 
display section 55 in a list form. 
As described above, according to this embodiment, in addi 

tion to the effect described in the first embodiment, when the 
images taken in the vertically framed shooting posture are 
displayed in the thumbnail form, owing to the control of the 
image display control section 13, the displayed number of 
thumbnail images displayed on the display section 55 is dis 
played fewer as compared with that of thumbnail images of 
the images taken in the horizontally framed shooting posture. 
Accordingly, that makes it possible to provide a comfortable 
thumbnail display. 
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In addition, even when the portrait and horizontally framed 

thumbnail images are mixedly displayed, as shown in FIG. 
15, the range for the vertically framed image to be displayed 
in the horizontal direction may be enlarged up to approxi 
mately the same size as that of the horizontally framed image. 
Moreover, a display size of the vertically framed thumbnail 
image can be enlarged to that of the horizontally framed 
thumbnail image, thereby making it possible to provide a 
comfortable thumbnail display with excellent visibility. 

Third Embodiment 

FIG. 16 is a view showing an imaging device and a display 
apparatus according to a third embodiment. A digital camera 
according to this embodiment has almost the same configu 
ration as that of the first and the second embodiments, but is 
different in that, on the basis of posture information in shoot 
ing, the shot image and the reduced image are displayed on an 
external display apparatus connected to the imaging device. 
As shown in FIG. 16, the shot image recorded on the image 
recording section of the digital camera 1 with the posture 
information is displayed on a display apparatus 70. Such as a 
television monitor or the like via a cable 75. As the cable 75, 
for example a USB (Universal Serial Bus) cable may be used. 
Since the image displayed on the display apparatus 70 is 
controlled by the image display control section 13 of the 
digital camera1, in a manner similar to that of the first and the 
second embodiments, the images obtained by reconstructing 
the posture in shooting and the thumbnail images thereofmay 
be displayed on the external display apparatus. 

According to the configuration described above, when the 
display section is not provided in the digital camera, and/or 
when the display size of the shot image is desired to be 
enlarged, by operating the digital camera 1, in a manner 
similar to that of the first and the second embodiments, the 
image obtained by reconstructing the posture in shooting can 
be displayed on an external television monitor or the like, 
thereby making it possible to achieve a comfortable thumb 
nail display with excellent visibility, and allowing the imag 
ing device and the display apparatus with high convenience to 
be provided. 

It would be understood that, in this embodiment, the 
example of using the television monitor as the external dis 
play apparatus is described, but it is not limited to this. For 
example, it may be configured in Such a way that the digital 
camera is connected to a personal computer connected to the 
monitor via the cable. 

It would be understood that, in this embodiment, the 
example of using the USB cable as the cable 75 is described, 
but it is not limited to this. For example, a cable for IEEE 1394 
serial buses, and a radio such as wireless LAN or the like may 
be used for its connection. 

Fourth Embodiment 

FIG. 17 is a view showing a display controller according to 
a fourth embodiment. A digital camera according to this 
embodiment has almost the same configuration as that of the 
first and the second embodiments, but is different in that the 
display control performed by the digital camera in the first 
and the second embodiments is performed by a display con 
troller 82. The display controller 82 includes, for example a 
personal computer, a monitor, or the like provided with image 
processing software. The image taken by the digital camera1 
is recorded with the reduced image and the posture informa 
tion on the removable memory 51, such as a attachable and 
detachable memory card. The removable memory 51 is not 
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limited to the memory card, but may be a hard disk, an optical 
disk, or the like. The shot image is displayed on a display 
apparatus 80 provided with a removable memory insertion 
unit 81 which can read the image data from the removable 
memory 51, and a display controller. On the basis of the 
posture information recorded on the removable memory 51, a 
display control. is performed to the image displayed on the 
display apparatus by the display controller in a manner simi 
lar to that of the first and the second embodiments. 

According to the above configuration, the display control 
ler 82 according to this embodiment can read the shot image, 
the reduced image, and the posture information obtained by 
the digital camera 1 from the removable memory 51 which 
records those images and information, and on the basis of the 
posture information, can display the images obtained by 
reconstructing the posture in shooting and the thumbnail 
images thereof described in the first and the second embodi 
ments on the display apparatus. 

It would be understood that the example of using the per 
Sonal computer as the display apparatus provided with the 
display controller is described, but it is not limited to this. For 
example, as shown in FIG. 17, those images may be displayed 
on the television monitor via a hard disk recorder or a DVD 
recorder, or the like, which can read the image data from the 
removable memory 51. 

It would be understood that, in this embodiment, the 
example of using the display apparatus provided with the 
removable memory insertion unit 81 and the display control 
ler is described, but it is not limited to this. For example, it 
may be configured in Such a way that a readers, such as a 
memory card reader which can read the image data from the 
removable memory 51, the display controller, and the display 
apparatus are connected. 

It would be understood that, in the first to the third embodi 
ment, the example of using the reduced image for the thumb 
nail display is described, it is not limited to this. For example, 
the reduced image may be used for split screens, such as two 
split Screens or three split screens obtained by splitting the 
screen of the display section, and that makes it possible to 
provide a comfortable reduced image display and the split 
screen display in a manner similar to that of the thumbnail 
display. 

It would be understood that, in the first to the third embodi 
ment, as the posture detector, the example of using the image 
blur compensation mechanism is described, but it is not lim 
ited to this. For example, by attaching an angle sensor, a 
rotation sensing device, or the like to the digital camera, the 
posture may be detected. 

It would be understood that, in the first to the third embodi 
ment, the imaging device provided with one shutter operation 
section is used, but it is not limited to this. For example, a 
shutter operation section for shooting the image in the hori 
Zontally framed shooting posture and a shutter operation sec 
tion for shooting the image in the vertically framed shooting 
posture may be independently mounted, respectively, and by 
using the shutter operation sections, the shooting posture may 
be determined. 

It would be understood that, in the first to the third embodi 
ment, the case where the shot image is the still image is 
described, but a moving image or a simple moving image may 
also provide a similar effect. 

It would be understood that, in the first to the third embodi 
ment, as for the shooting posture, the angle in the case of the 
horizontally framed shooting posture is assumed to be 0 
degree, and the posture obtained by rotating the horizontally 
framed shooting posture by 90 degrees about the optical axis 
is defined as the vertically framed shooting posture, but a 
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posture rotated by -90 degrees may also provide a similar 
effect. Moreover, a posture determination signal of the pos 
ture rotated by -90 degrees is defined as (2) and is added 
thereto, so that total three postures, namely one landscape 
posture and two portrait postures, may be detected. 

It would be understood that, in the first to the third embodi 
ment, a manner of adding the signal of (0) or (1) to the shot 
image as the posture determination signal, but it is not limited 
to this. In addition, the present invention is not limited to a 
manner of recording the posture determination signal on the 
shot image, but may use a method of storing the posture 
determination signal in a file different from that of the shot 
image, and associating the shot image with the file in which 
the posture determination signal is stored. 

It would be understood that, in the third to the fourth 
embodiment, the form of displaying the shot image on the 
external display apparatus is employed, but it is not limited to 
this. For example, a form of connecting to a printer, such as a 
printer or the like may provide a similar effect. 
The imaging device, the display controller, and the display 

apparatus according to the present invention are Suitable for a 
digital still camera, a digital video camera, a cellular phone 
terminal and a PDA provide with a camera function, and 
further a DVD recorder, a hard disk recorder, or the like, to 
which a comfortable display is desired from the viewpoint of 
the display manner of the shot image. 

While the present invention has been shown and described 
in detail, the foregoing description is in all aspects illustrative 
and not restrictive. It is therefore understood that numerous 
other modifications and variations can be devised without 
departing from the scope of the invention. 

What is claimed is: 
1. An imaging device for producing an electrical image 

signal obtained by converting an optical image of a Subject, 
the imaging device comprising: 

a display unit for displaying an image on the basis of said 
image signal; 

an imaging optical system for forming the optical image of 
the subject; 

an imaging unit for receiving the optical image formed by 
said imaging optical system to convert the optical image 
into the electrical image signal; 

a posture detector for detecting a posture of said imaging 
device in shooting: 

a recording unit for recording a reduced image of the shot 
image obtained by said imaging unit, and posture infor 
mation on the posture of said imaging device, the pos 
ture being detected by said posture detector and corre 
sponding to the reduced image; 

an image extracting unit for extracting reduced images 
recorded on said recording unit; and 

an image display controller for reconstructing, on the basis 
of said posture information, a horizontal and vertical 
direction of said reduced images extracted by said image 
extracting unit to said posture of said imaging device in 
shooting, and for causing said display unit to display 
said reconstructed reduced images, 

wherein, in the case where a direction along a short side of 
said display unit is defined as a first direction and a 
direction along a longside of said display unit is defined 
as a second direction, said image display controller con 
trols said display unit Such that: 

a dimension in the first direction of a reduced image, whose 
dimension in the first direction is larger than a dimension 
in a second direction, is larger than a dimension in the 
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first direction of a reduced image whose dimension in 
the first direction is smaller than a dimension in the 
second direction, and 

a dimension in the second direction of the reduced image, 
whose dimension in the first direction is larger than the 
dimension in the second direction, is different from the 
dimension in the first direction of the reduced image 
whose dimension in the first direction is smaller than a 
dimension in the second direction. 

2. The imaging device according to claim 1, wherein said 
image display controller controls, based on said posture infor 
mation, the maximum number of reduced images displayed 
by said display unit. 

3. The imaging device according to claim 1, further com 
prising a record controller for storing said reduced image 
including the same posture information in the same folder of 
said recording unit. 

4. The imaging device according to claim 1, further com 
prising an image blur compensation unit for detecting a vibra 
tion applied to said imaging device to thereby drive a com 
pensation lens of said imaging optical system in two 
directions perpendicular to an optical axis, 

wherein said posture detector determines the posture of 
said imaging device by detecting a signal for driving said 
compensation lens. 

5. The imaging device according to claim 4, wherein 
said image blur compensation unit includes first and sec 
ond actuators for driving said compensation lens in two 
directions perpendicular to the optical axis, and 

said posture detector determines the posture of said imag 
ing device by detecting a driving current value of at least 
either of said first and second actuators. 

6. An imaging device that produces an electrical image 
signal obtained by converting an optical image of a subject, 
and is connectable to a display unit, the imaging device com 
prising: 

an imaging optical system for forming the optical image of 
the subject; 

an imaging unit for receiving the optical image formed by 
said imaging optical system to convert the optical image 
into the electrical image signal; 

a posture detector for detecting a posture of said imaging 
device in shooting: 

a recording unit for recording a reduced image of the shot 
image obtained by said imaging unit, and posture infor 
mation on the posture of said imaging device, the pos 
ture being detected by said posture detector and corre 
sponding to the reduced image; 

an image extracting unit for extracting reduced images on 
said recording unit; 

an image display controller for generating a control signal 
to reconstruct, on the basis of said posture information, 
a horizontal and vertical direction of said reduced 
images extracted by said image extracting unit to said 
posture of said imaging device in shooting, and cause 
said display unit to display unit to display said recon 
structed reduced images; and 

an output unit for Supplying said control signal and said 
reduced image to said display unit, 

wherein, in the case direction along a short side of said 
display unit is defined as a first direction and a direction 
along a long side of said display unit is defined as a 
second direction, said image display controller controls 
said display unit Such that: 

a dimension in the first direction of a reduced image, whose 
dimension in the first direction is larger than a dimension 
in a second direction, is larger than a dimension in the 
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first direction of a reduced image whose dimension in 
the first direction is smaller than a dimension in the 
second direction, and 

a dimension in the second direction of the reduced image, 
whose dimension in the first direction is larger than the 
dimension in the second direction, is different from the 
dimension in the first direction of the reduced image 
whose dimension in the first direction is smaller than a 
dimension in the second direction. 

7. The imaging device according to claim 6, wherein said 
image display controller controls, based on said posture infor 
mation, the maximum number of reduced images displayed 
by said display unit. 

8. The imaging device according to claim 6, further com 
prising a record controller for storing said reduced image 
including the same posture information in the same folder of 
said recording unit. 

9. The imaging device according to claim 6, further com 
prising an image blur compensation unit for detecting a vibra 
tion applied to said imaging device to thereby drive a com 
pensation lens of said imaging optical system in two 
directions perpendicular to an optical axis, 

wherein said posture detector determines the posture of 
said imaging device by detecting a signal for driving said 
compensation lens. 

10. The imaging device according to claim 9, wherein 
said image blur compensation unit includes first and sec 
ond actuators for driving said compensation lens in two 
directions perpendicular to the optical axis, and 

said posture detector determines the posture of said imag 
ing device by detecting a driving current value of at least 
either of said first and second actuators. 

11. A display apparatus for reading a reduced image of a 
shot image, and posture information on a posture of an imag 
ing device corresponding to said reduced image recorded on 
a recording unit to thereby display said reduced image, the 
display apparatus comprising: 

a read unit for reading said reduced image, and said posture 
information corresponding to said reduced image 
recorded on a recording unit; 

animage extracting unit for extracting reduced images read 
by said read unit; and 

an image display controller for reconstructing, on the basis 
of the posture information, a horizontal and vertical 
direction of said reduced images extracted by said image 
extracting unit to said posture of said imaging device in 
shooting, and causing said reconstructed reduced 
images to be displayed by said display apparatus, 

wherein, in the case where a direction along a short side of 
said display apparatus is defined as a first direction and 
a direction along a long side of said display apparatus is 
defined as a second direction, said image display con 
troller controls said display apparatus such that: 

a dimension in the first direction of a reduced image, whose 
dimension in the first direction is larger than a dimension 
in a second direction, is larger than a dimension in the 
first direction of a reduced image whose dimension in 
the first direction is smaller than a dimension in the 
second direction, and 

a dimension in the second direction of the reduced image, 
whose dimension in the first direction is larger than the 
dimension in the second direction, is different from the 
dimension in the first direction of the reduced image 
whose dimension in the direction is Smaller than a 
dimension in the second direction. 

12. The display apparatus according to claim 11, wherein 
said image display controller controls, based on said posture 
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information, the maximum number of reduced images dis- 15. A display controller connectable to a read unit for 
played by said display apparatus. reading a reduced image of a shot image, and posture infor 

13. A display controller connectable to a display unit, the mation on a posture of an imaging device corresponding to 
display controller comprising: said reduced image recorded on a recording unit, and a dis 

a read unit for reading a reduced image of a shot image, and 5 play unit, the display controller comprising: 
posture information on a posture of an imaging device animage extracting unit for extracting reduced images read 
corresponding to said reduced image recorded on a by said read unit; 
recording unit; an image display controller for generating a control signal 

animage extracting unit for extracting reduced images read to reconstruct, on the basis of said posture information, 
by said read unit; 10 a horizontal and vertical direction of said reduced 

an image display controller for generating a control signal images extracted by said image extracting unit to said 
to reconstruct, on the basis of said posture information, posture of said imaging device in shooting, and cause 
a horizontal and vertical direction of said reduced said display unit to display said reconstructed reduced 
images extracted by said image extracting unit to said images; and 
posture of said imaging device in shooting, and cause 15 
said display unit to display said reconstructed reduced 
images; and 

an output unit for Supplying said control signal and said 
reduced image to said display unit, 

wherein, in the case where a direction along a short side of 20 
said display unit is defined as a first direction and a 
direction along a long side of said display unit is defined 
as a second direction, said image display controller con 
trols said display unit Such that: 

a dimension in the first direction of a reduced image, whose 25 
dimension in the first direction is larger than a dimension 
in a second direction, is larger than a dimension in the 
first direction of a reduced image whose dimension in 
the first direction is smaller than a dimension in the 

an output unit for Supplying said control signal and said 
reduced image to said display unit, 

wherein, in the case where a direction along a short side of 
said display unit is defined as a first direction and a 
direction along a longside of said display unit is defined 
as a second direction, said image display controller con 
trols said display unit Such that: 

a dimension in the first direction of a reduced image, whose 
dimension in the first direction is larger than a dimension 
in a second direction, is larger than a dimension in the 
first direction of a reduced image whose dimension in 
the first direction is smaller than a dimension in the 
second direction, and 

a dimension in the second direction of the reduced image, 
second direction, and 30 whose dimension in the first direction is larger than the 

a dimension in the second direction of the reduced image dimension in the second direction, is different from the 
whose dimension in the first direction is larger than the dimension in the first direction of the reduced image 
dimension in the second direction, is different from the whose dimension in the first direction is smaller than a 
dimension is the first direction of the reduced image dimension in the second direction. 
whose dimension in the first direction is smaller than a 35 16. The display controller according to claim 15, wherein 
dimension in the second direction. said control signal includes a signal capable of controlling, on 

14. The display controller according to claim 13, wherein said posture information, the maximum number of reduced 
said control signal includes a signal capable of controlling, images displayed by said display unit. 
based on said posture information, the maximum number of 
reduced images displayed by said display unit. k . . . . 


